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ABSTRACT Several new antifungal agents have become available for primary fun-
gal prophylaxis of neutropenia fever in hematological malignancy patients. Our aim
was to synthesize all evidence on efficacy and enable an integrated comparison of
all current treatments. We performed a systematic literature review to identify all
publicly available evidence from randomized controlled trials (RCT). We searched
Embase, PubMed, the Cochrane Central Register of Controlled Clinical Trials, and the
www.ClinicalTrials.gov website. In total, 54 RCTs were identified, including 13 treatment
options. The evidence was synthesized using a network meta-analysis. Relative risk (RR)
was adopted. Posaconazole was ranked highest in effectiveness for primary prophy-
laxis, being the most favorable in terms of (i) the RR for reduction of invasive fungal
infection (0.19; 95% confidence interval [Cl], 0.11 to 0.36) and (ii) the probability of
being the best option (94% of the cumulative ranking). Posaconazole also demon-
strated its efficacy in preventing invasive aspergillosis and proven fungal infections,
with RR of 0.13 (Cl, 0.03 to 0.65) and 0.14 (Cl, 0.05 to 0.38), respectively. However, there
was no significant difference among all of the antifungal agents in all-cause mortality
and overall adverse events. Our network meta-analysis provided an integrated over-
view of the relative efficacy of all available treatment options for primary fungal
prophylaxis for neutropenic fever in hematological malignancy patients under myelo-
suppressive chemotherapy or hematopoietic cell transplantation. On the basis of this
analysis, posaconazole seems to be the most effective prophylaxis option until addi-
tional data from head-to-head randomized controlled trials become available.
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nvasive fungal infections (IFls) are a significant cause of morbidity and mortality

following dose-intensive chemotherapy or hematopoietic cell transplantation in
patients with neutropenic fever. The risk of IFls is particularly increased in hematolog-
ical malignancy patients (1, 2). Furthermore, invasive mold infections often occur
exclusively in high-risk patients with profound neutropenia (<100 cells/mm3) that lasts
longer than 10 to 15 days (3-5). Now that the threats posed by bacterial and viral
infections have been somewhat reduced, IFls have become one of the main infective
causes of mortality in this population (6).

Currently, Aspergillus and Candida species account for 95% of all cases of IFls, but the
epidemiological characteristics of IFls evolve due to the selection pressure of antimi-
crobials and other factors (7, 8). With the increasing use of intensive immunosuppres-
sive cancer therapeutic modalities (9, 10), IFls have become an important reason for
delays and reduced response to therapies for hematological cancer (11-13).
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Over recent decades, a series of studies have assessed the effect of antifungal agents
on the prevention of IFls. Although numerous antifungal agents are available, IFls
remain a serious problem because of obstacles to timely diagnosis and protracted
initiation of therapy, the high morbidity and mortality rates associated with limited
activity of antifungal agents, drug side effects, and increasing use of high-dose corti-
costeroids (14). Therefore, primary prevention of fungal infections, which had been
repeatedly demonstrated to reduce IFls and all-cause mortality, remains essential (15,
16). The ideal prophylactic antifungal therapy should be safe and well tolerated for
long-term use, being effective against a wide spectrum of organisms and available as
intravenous and oral formulations with good bioavailability (17). Recent randomized
controlled trials (RCTs) (18-21) and meta-analyses (22-24) showed a marked reduction
of IFls in patients who used triazoles and echinocandins. The currently available
multiple polyenes, echinocandins, and triazoles fulfill some of the requirements for an
ideal prophylactic antifungal agent; however, some areas for improvement remain.

Network meta-analysis may be a more robust methodology which allows full
comparisons of all relevant interventions in a single analytical model, including those
which lack head-to-head comparisons (25, 26). The clinical requirement for comparison
of all relevant treatments is almost impossible for current clinical trial design because
of the cost and regulatory approval-driven strategies. Commonly, new interventions are
compared with placebo or current standard intervention (27, 28). The synthesis analysis
takes advantage of both direct (as used in the standard meta-analysis) and indirect
comparisons between a number of treatments, which may strengthen the relative
efficacy estimate and allow the designation of the best treatment simultaneously.

There is no single agent that will prevent all fungal infections; therefore, careful
monitoring and treatment of emergent breakthrough IFls throughout the high-risk
period are essential. The aim of this study was to examine all of the evidence from
qualified randomized controlled trials that have guided antifungal choices and to
compare the clinical efficacy and safety of the antifungal agents for primary IFI
prophylaxis in hematological malignancy patients undergoing myelosuppressive che-
motherapy or hematopoietic cell transplantation.

RESULTS

The algorithm of this systematic literature review is shown in Fig. 1. A total of 331
citations were retrieved from the databases. After removing duplicates, 286 citations were
screened based on the title and abstract and 203 studies were excluded from further
analysis. In the second phase, 83 full texts were screened, 29 of which were excluded. A
total of 54 citations were included for qualitative analysis. These citations comprised 53 full
publications and 1 doctoral dissertation (19). There were 18 double-blind trials and 23
multicenter studies. All studies had an acceptable quality assessment of trials and none
exhibited high risk of bias in randomization, and allocation concealment domains were
found. Thirty-three trials were open-label design; 27 trials had a quality assessment score of
=5, Overall, 12,832 cases were enrolled. The details of the search process are demonstrated
in the appendix posted at https://goo.gl/6AAXgq, pages 2 to 6.

In total, 54 trials were identified, including 13 arms: (i) oral polyene, (ii) intravenous
conventional amphotericin B (iIAMB), (iii) aerosolized amphotericin B (@AMB), (iv) lipo-
somal amphotericin B (LAMB), (v) amphotericin B lipid complex (ABLC), (vi) ketocona-
zole (KTCZ), (vii) fluconazole (FLCZ), (viii) itraconazole (ITCZ), (ix) voriconazole (VOCZ),
(x) posaconazole, (xi) micafungin (MCFG), (xii) caspofungin (CASP), and (xiii) placebo.

Table 1 lists the summary of the characteristics of the included trials. The median
age ranged from 6.08 to 62.17 years; half of the patients received intensive chemo-
therapy, and 27% received hematopoietic cell transplantation. The trials were distrib-
uted across North America, South America, Europe, Asia, and Africa. Most of the studies
enrolled patients with an absolute neutrophil count of less than 1,000/ul. However, the
time point for primary fungal prophylaxis administration was inconsistent among the
trials.
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FIG 1 PRISMA flowchart of network meta-analysis.

Network meta-analysis. Figure 2 describes the integral network for primary fungal
prophylaxis of hematological malignancy patients. To include all of the trials within one
framework, we assumed that there were no differences in efficacy regardless of the
dosage scheme and durations.

Invasive fungal infection in the overall population. Figure 3 presents the net-
work meta-analysis results of the overall IFl incidence in a total of 54 studies (13 arms,
12,832 cases) that used placebo as the comparator. All treatments were sorted based
on their ranking, along with their relative risk (RR) and 95% confidence intervals (Cl),
compared with that of the placebo. The probability scores for being the most effective
treatment were also listed. Among the antifungal agents, posaconazole, liposomal
amphotericin B, micafungin, itraconazole, voriconazole, aerosol amphotericin B, and
fluconazole all revealed significantly lower invasive fungal infection incidence, with RR
ranging from 0.19 to 0.51 compared with that of the placebo. Posaconazole was ranked
highest in the prevention of invasive fungal infection (RR, 0.19; 95% Cl, 0.11 to 0.36;
probability [P] score, 94%).
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FIG 2 Schematic of the network of evidence used in network meta-analysis. Directly comparable
treatments are linked with a line. iAMB, intravenous conventional amphotericin B; aAMB, aerosol
amphotericin B; LAMB, liposomal amphotericin B; ABLC, amphotericin B lipid complex; ABCD, ampho-
tericin B colloidal dispersion.

Furthermore, we conducted subgroup analyses to explore the potential spectrum of
prophylaxis for invasive aspergillosis and invasive candidiasis. Posaconazole was also
considered the superior choice to prevent invasive aspergillosis (RR, 0.13; 95% Cl, 0.03
to 0.65), with significance of results (see the URL mentioned above, page 11). Compared
with placebo, micafungin, fluconazole, posaconazole, voriconazole, and itraconazole
had no difference in decreasing the incidence of invasive candidiasis (see the URL
mentioned above, page 11).

Proven invasive fungal infection. The clinical judgement of a probable fungal
infection would be uncertain and inconsistent among different physicians. Proven
fungal infection has a more specific definition, which includes invasive mold infection
that is demonstrated as fungal elements in tissues, evidence of associated tissue
damage on biopsy specimens, and a proven invasive yeast infection based on isolation
of yeast in the culture of a sample obtained by a sterile procedure from a normally
sterile site, usually blood.

Based on the network meta-analysis results of the overall proven fungal infections
(48 trials, 11,050 cases), posaconazole, micafungin, itraconazole, and fluconazole
showed promising reduction of proven fungal infections, with RRs ranging from 0.14 to
0.54 (Fig. 4A). Among them, posaconazole was ranked highest in prevention of proven
fungal infections (RR, 0.14; 95% Cl, 0.05 to 0.38). In terms of the potential prophylaxis
efficacy for different fungal spectra, posaconazole was the most effective for reduction
of proven aspergillosis (RR, 0.13; 95% Cl, 0.03 to 0.65) (Fig. 4B). Itraconazole, caspofun-
gin, fluconazole, and intravenous conventional amphotericin B showed significantly
decreased incidences of proven candidiasis; among them, itraconazole was ranked
highest (RR, 0.21; 95% Cl, 0.11 to 0.39) (Fig. 4Q).

Figure 5 demonstrates the scatterplot of cumulative probabilities of being the most
effective prophylactic antifungal agent for both invasive fungal infections and proven
fungal infections. The scatterplot indicates that posaconazole is the most effective.

All-cause mortality and adverse events in the overall population. A total of 38
studies (8 arms, 8,447 cases) recorded the all-cause mortality outcome. The appendix at
https://goo.gl/6AAXgq, page 12, demonstrates that there was no significant difference
in the all-cause mortality rate between the 10 antifungal agents and placebo. Based on
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A Invasive Fungal Infection, overall
Contrast to placebo Random Effects Model RR 95% —CI P—Score
Posaconazole —. 0.19 [0.11; 0.36] 0.94
LAMB —_— 0.23 [0.08; 0.67] 0.86
Micafungin —. 0.43 [0.23; 0.80] 0.64
Itraconazole — 0.45 [0.32; 0.63] 0.63
Voriconazole —- 0.45 [0.23; 0.86] 0.61
aAMB _— 0.45 [0.23; 0.86] 0.61
Fluconazole = 0.51 [0.37; 0.69] 0.52
Caspofungin —_— 0.53 [0.14; 1.90] 0.51
ABLC 1.07 [0.05; 23.49] 0.33
iAMB —= 0.71 [0.40; 1.26] 0.32
Oral polyene —— 0.89 [0.57; 1.41] 0.20
Ketoconazole — 1.00 [0.45; 2.18] 0.18
Placebo 1.00 0.14
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“Treatment comparison for incidence of invasive fungal infection consistency analysis based on network. Drugs are reported in alphabetical order. The top half of the table shows the results of direct comparisons (Relative Risks and 95% Confidence Intervals), whereas the bottom half shows the results of network meta-analysis (RRs.
and 95% Cls). RRs lower than 1 favour the first drug in alphabetical order. * # "Statistical heterogeneity was found (p-for-heterogeneity <0.1or 12>50%). Significant results are in bold and underscored.

FIG 3 NMA results (presented as risk ratio) for invasive fungal infection overall. (A) Forest plot of invasive fungal infections. (B) Multiple treatment comparisons for
incidence of invasive fungal infection using consistency analysis based on network. P score was determined by SUCRA (surface under the cumulative ranking curve).
Cl, confidence interval; iIAMB, intravenous conventional amphotericin B; aAMB, aerosol amphotericin B; LAMB, liposomal amphotericin B; ABLC, amphotericin B lipid
complex; KTCZ, ketoconazole; FLCZ, fluconazole; ITCZ, itraconazole; VOCZ, voriconazole; POCZ, posaconazole; MCFG, micafungin; CASP, caspofungin.

cumulative ranking, liposomal amphotericin B tended to be the better choice for
reduction of mortality (RR, 0.44; 95% Cl, 0.14 to 1.39), but the difference was not
significant (see the URL mentioned above, page 12).

A total of 28 studies (7,872 cases) documented the all-cause adverse events out-
come (see the URL mentioned above, page 13). According to the results of the network
meta-analysis, there was no significant difference in the incidence of overall adverse
events between the antifungal agents and placebo. Based on the ranking probability
scores, micafungin tended to have the lowest rate of overall all-cause adverse events
(RR, 0.83; 95% Cl, 0.53 to 1.31), but the difference was not significant (see the URL
mentioned above, page 13). Based on Common Terminology Criteria for Adverse
Events (CTCAE) v4.03 (29), we did subgroup analyses of the mild (grades 1 and 2) and
severe (grade >2) adverse events groups. Micafungin, posaconazole, and fluconazole
had significantly lower incidences of mild adverse events than oral polyenes (RRs
ranged from 0.62 to 0.65) (see the URL mentioned above, page 13). For the severe
adverse events, there were no significant differences among the antifungal agents (see
the URL mentioned above, page 13). Based on the cumulative ranking, micafungin
tended to be the safest prophylactic antifungal agent with the lowest incidence of
adverse events, no matter what the severity (see the URL mentioned above, page 13).
From the limited data, we analyzed the RR of common hepatic impairment and
gastrointestinal upset in antifungal agent prevention. In terms of hepatic impairment,
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FIG 4 NMA results (presented as risk ratio) for proven fungal infection. (A) Forest plot of proven fungal infection. (B) Forest plot of
proven aspergillosis infection. (C) Forest plot of proven candidiasis infection. P score was determined by SUCRA (surface under the
cumulative ranking curve). Cl, confidence interval; iAMB, intravenous conventional amphotericin B; aAMB, aerosol amphotericin B;
LAMB, liposomal amphotericin B; ABLC, amphotericin B lipid complex.
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FIG 5 Scatter plot presenting the cumulative probability of prophylactic antifungal agent for overall
invasive fungal infection and proven fungal infections. x axis, the probability of prevention for overall
invasive fungal infections; y axis, the probability of prevention for proven fungal infections. Blue color
means the probability scores of IFls and PFls are both above 50%, and red color means neither are.

voriconazole had a significantly increased risk (RR, 2.39; Cl, 1.43 to 3.98); fluconazole,
micafungin, itraconazole, and posaconazole did not show differences from the placebo
(see the URL mentioned above, page 17). Furthermore, fluconazole, micafungin, itra-
conazole, posaconazole, and voriconazole had no statistically significant difference in
the incidence of gastrointestinal upset compared to that of the placebo (see the URL
mentioned above, page 17).

Sensitivity test. Due to including extensive antifungal agent studies, we assessed
whether the prophylactic effect for the primary outcome was robust in subgroup analyses
and sensitivity test using study year, study quality, study precision (i.e., small study effect),
and homophilic pattern in antifungal agent trials (30). The appendix summarizes the
definitions of covariates, and the results did not change substantially (see the URL men-
tioned above, page 16). The preference for fluconazole comparisons and avoidance of
head-to-head new drug comparisons in antifungal trials was pointed out by Rizos et al. (30).
In our present research, 25 trials used comparisons with fluconazole, accounting for nearly
46% of the included studies. After excluding the studies of fluconazole comparisons, the
sensitivity test showed no substantial difference for the original network meta-analysis.
Although the values of relative risk were changed, posaconazole was ranked as the most
effective, and micafungin, voriconazole, and caspofungin had similar cumulative ranking
results (see the URL mentioned above, page 16). We used comparison-adjusted funnel plots
to investigate whether results in imprecise trials differ from those in more precise trials.
Net-funnel plot (see the URL mentioned above, page 14) and egger graph (see the URL
mentioned above, page 14) demonstrated no significant publication bias. Furthermore, the
design-by-treatment interaction model and side-splitting model reported no significant incon-
sistency.

DISCUSSION

There is an emerging need for synthesis of evidence on primary fungal prophylaxis
in hematological malignancy patients with neutropenic fever, especially because a
myriad of novel treatments has become available in the past decade. Several systematic
reviews focused on separate antifungal agent comparisons. Only one network meta-
analysis has synthesized the evidence on IFI prophylaxis in hematological cancer on the
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basis of pooled odds ratios from randomized controlled trials (31). However, the
evidence shown by Leonart et al. (31) was focused on double-blind trials; among 25
trials, there were 19 trials that compared a single antifungal with placebo instead of
head-to-head studies. Currently, conclusions on the comparisons across prior network
meta-analyses cannot be clearly made.

Our purpose was to pool all qualifying evidence and enable an integrated compar-
ison of all current antifungal agents for IFI prevention in hematological malignancy
patients with febrile neutropenia. In this study, RR was adopted as the effect measure
for IFl incidence, more recent treatments were included, and all pieces of evidence were
combined into a single network. Indeed, we were able to combine within one network
the evidence from 54 enrolled RCTs on a total of 12,832 cases, including 13 treatment
arms, using random-effect network meta-analysis. Our analyses provided crucial infor-
mation on health care decision-making for primary fungal prophylaxis in such patients.
Of the 13 treatment options, posaconazole was the top priority in our network
meta-analysis, both in terms of ranking and probability of being the most effective
treatment. Based on pooled evidence, posaconazole was ranked highest in reduction of
the overall IFls, including invasive aspergillosis. These results strongly supported the
current Infectious Disease Society of America guidelines for primary prophylaxis in
patients with acute leukemia and post-stem cell transplant (32). For proven fungal
infections, the overall incidence was significantly reduced with posaconazole, micafun-
gin, itraconazole, and fluconazole. Moreover, posaconazole was the better choice for
prevention of proven aspergillosis. For proven candidiasis prophylaxis, itraconazole,
fluconazole, caspofungin, and intravenous conventional amphotericin B presented with
significantly good efficacy. For patients who live in regions with a high prevalence of
candidiasis, the above-mentioned drugs would be the optimal choice.

We proved that posaconazole prophylaxis was associated with significant reductions
in overall invasive, proven fungal infection and invasive aspergillosis but did not have
a significant impact on all-cause mortality. These discordant results had been disclosed
in clinical trials (33-35), meta-analyses (15, 16, 36, 37), and real-word data (38-40). The
absence of a significant difference in all-cause mortality might be explained by the
following hypotheses. The first possible explanation for the insignificant effect on
all-cause mortality is that empirical treatment with voriconazole is associated with
substantially improved prognosis of invasive aspergillosis (41, 42). The second possible
reason for the discrepancy between significant reduction in the incidence of invasive
fungal infection and the lack of impact on all-cause mortality is associated with the use
of galactomannan tests. Marr et al. (43) reported that mold-active azole agents could
interfere with the sensitivity of this test, and Kim et al. (44) showed micafungin would
limit galactomannan detection, thus the true reduction of invasive fungal diseases
observed with mold-active agents may be overestimated. The third possibility is that
mold-active prophylaxis increases non-IFl-related deaths. It is also possible that drug
interactions further contributed to increased patient deaths.

Our analysis on overall adverse events did not show any significant differences, except
for the use of conventional iIAMB, which was significantly ranked at the bottom of the list.
Subgroup analyses revealed that micafungin had a significantly lower rate of mild adverse
events, which may be a valuable clinical concern for rotating antifungal agents. These
results were somewhat in line with clinical experience and earlier observations (45).

All available prophylaxis options in hematological cancer were systematically ob-
tained from the published domain and were pooled in a conventional and mathemat-
ically transparent way. Therefore, this systematic literature review and network meta-
analysis are reproducible and could compare all treatment options that are currently
available for primary prophylaxis in such patients.

To examine the potential biases in antifungal agent studies, we assessed whether
the prophylactic effect for the primary outcome was robust in subgroup analyses and
sensitivity tests. The important variables of quality scores, sample sizes, publication
years, and preference of fluconazole pattern were detected. No substantial biases
existed in the sensitivity test. Consequently, with included emerging studies comparing
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new drugs to each other, our present network meta-analysis is considered more robust.
However, we did not consider differences in dosing schemes and modes of adminis-
tration; among the studies, the most apparent were changes in the mode of flucona-
zole and itraconazole administration from oral to intravenous due to intolerance.
However, in clinical practice, shifting from oral to intravenous administration and
differences in bioavailability are probably common. Therefore, differences in dosing
schemes and modes of administration remain a subject of further research. Readers
should be aware that our results, similar to the results of each trial, apply to the average
patient. Although this study might assist doctors and patients in evidence-based
decision-making, selecting the most appropriate treatment option also depends on the
individual patient characteristics and preferences.

With our best effort, we provided evidence that in hematological malignancy
patients who develop neutropenic fever after myelosuppressive chemotherapy or
hematopoietic cell transplantation, posaconazole is a somewhat superior option for
primary fungal prophylaxis. For patients living in areas with a high incidence of
candidiasis infection, micafungin, itraconazole, and fluconazole would be more effec-
tive options. When there is a need to rotate antifungal agents due to adverse events,
micafungin would be a safer choice. Despite the limitations of this study, our results
provided insight on the rank order of efficacy and safety of these treatment options.
This can facilitate evidence-based decision-making in the clinical setting, where most
treatment agents have not been compared in head-to-head RCT settings or have not
been previously compared using evidence synthesis. Nevertheless, we emphasize that
it remains essential to conduct phase Il trials to obtain more direct head-to-head
evidence. Until such evidence becomes available, our results are highly important for
informed decision-making in everyday clinical practice.

MATERIALS AND METHODS

We conducted a network meta-analysis in a frequentist framework and used the Cochrane Handbook for
Systematic Reviews of Interventions approach to evaluate the quality of evidence (46). This study has been
registered at PROSPERO (http://www.crd.york.ac.uk/PROSPERO) with registration number CRD42017058429.

Search methods and criteria for considering studies for inclusion. We performed an extensive
electronic search (see the appendix at https://goo.gl/6AAXgq, pages 2 to 6) of the Cochrane Central
Register of Controlled Trials, PubMed, and Embase for RCTs. We further sought details of the trials or
protocols from https://clinicaltrials.gov to establish the eligibility of potential trials. No language restric-
tions were applied. Our latest search was completed on 19 February 2017. Two reviewers (C.H.L. and C.L.)
screened the titles and abstracts of the retrieved articles to search for the eligible RCTs.

Types of studies. All available RCTs that compared the prophylactic efficacy and safety of antifungal
agents in hematological cancer were enrolled. Placebo-designed studies were included to serve as a
reference comparator for estimating the relative effectiveness of antifungal agents. In the present study,
we assumed no relative differences in effectiveness between placebo and no prophylaxis. RCTs with
quasi-experiment and crossover designs were excluded. Study design of comparison of different dosage,
the comparator of historical control, intervention with non-FDA-approved antifungal agents, and unclear
control groups (like standard policy) were also excluded.

Types of participants. We enrolled patients, of any age, with a diagnosis of hematological malig-
nancy and who were under myelosuppressive chemotherapy or hematopoietic cell transplantation and
developed neutropenic fever, which was defined as an absolute neutrophil count of <1,500/ul for at
least 3 days. Autogenic or allogeneic stem cell transplants were not limited. Those who received
concomitant antibacterial agents were included. Patients who received antifungal agents for prophylaxis
or empirical treatment prior to enrollment in the trial were excluded.

Types of interventions and comparison. The trials included were those that evaluated the
prophylactic efficacy and safety of polyenes, azoles, and echinocandins. The traditional amphotericin B
formulations are now prescribed less frequently due to drug toxicity, and these were designated the
reference comparator because of several studies of head-to-head comparisons with other antifungal
agents in past years. Furthermore, we also chose to enroll trials involving oral polyene and ketoconazole
because, despite not being recommended in clinical practice any longer for invasive fungal infection
prophylaxis, we did not want to lose any evidence from the literature. The dosage and duration of the
prophylactic or antifungal agent were not limited.

Types of outcomes. RCTs that assessed the efficacy of primary fungal prophylaxis using the
following outcomes were included: (i) IFl incidence rates (the classification criteria for possible, probable,
and proven fungal infections were based on the 2008 criteria by the EORTC and MSG [47]), (ii) all-cause
or drug-related mortality, and (iii) all-cause or drug-related adverse events (defined based on the
Common Terminology Criteria of Adverse Events, v4.03) (29). We chose the longest follow-up time (end
of follow-up or death) as the measurement time point for all outcomes.

August 2018 Volume 62 Issue 8 €00355-18

Antimicrobial Agents and Chemotherapy

aacasm.org 11


http://www.crd.york.ac.uk/PROSPERO
https://goo.gl/6AAXgq
https://clinicaltrials.gov
http://aac.asm.org

Lee et al.

Antimicrobial Agents and Chemotherapy

Risk of bias assessment. The study quality was assessed by two reviewers (C.H.L. and C.L.) using the

methodology and categories described in the Cochrane Collaboration handbook (46). In case of
disagreement, a group discussion was done to reach a consensus. In the assessment of other issues, we
focused on the baseline imbalance and source of financial support (48).

Data extraction. Two reviewers (CH.L. and CL.) independently assessed the eligibility of all

identified citations and extracted data from original trial reports using a specifically designed form that
captured information on the study characteristics, patient characteristics, and sample sizes and details of
interventions with comparisons and outcomes. To lower the chances of entry error, double data entry
and cross-checking were performed.

Data synthesis and statistical analysis. A network meta-analysis was conducted to simultaneously

compare 13 antifungal treatment options for each outcome. The network meta-analysis in the present
study was performed by using the netmeta package (0.9-7) in R, version 3.4.1 (49). The incidence of IFls
was defined as the primary outcome. RR with 95% Cl was calculated using the random-effect model by
following UK NICE guidelines (50). A P value of less than 0.05 was considered statistically significant.

A network plot that represented the overall information of the trials included in the analysis was

generated (51). The contribution of each direct comparison to each network estimate was calculated
according to the variance of the direct treatment effect and the network structure (52). Network
meta-analysis is @ method for global assessment of the current evidence; therefore, we needed to
carefully compare indirect evidence with the direct estimates. Inconsistency referred to the differences
between the various direct and indirect effects that were estimated for the same comparison. Inconsis-
tency was evaluated by design-by-treatment interaction model and side-splitting model.

A forest plot of the estimated summary effects, along with the Cl for all comparisons, was generated

to summarize the relative mean effects, the predictions on each comparison in one plot (53). We
estimated the probability of a treatment being ranked at a specific place according to the outcome (P
score) using surface under the cumulative ranking curve (SUCRA), which is a simple transformation of the
mean rank to provide a hierarchy of the treatments and to account for the location and variance of all
relative treatment effects. A higher SUCRA value reflected a higher possible ranking of the treatment (54).
The P score represented the SUCRA value in the forest plot.
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